Abstract: States must offer Medicaid coverage to low-income adults with disabilities; however, they have discretion in the design of eligibility criteria and enrollment processes. Using the American Community Survey, we examined the health insurance status of adults enrolled in the Supplemental Security Income (SSI) disability program including (1) the national rate of health insurance coverage; (2) state rates of uninsurance and Medicaid; and (3) the correlates of uninsurance. Uninsurance and Medicaid rates varied across states from 1% to 12% and from 63% to 91%, respectively. Nationally, 5% of the SSI population was uninsured; 77% was enrolled in Medicaid. Limited English proficiency, Black race, lack of U.S. citizenship, and residence in a state that used an enrollment process and/or eligibility criteria distinct from the SSI program were associated with uninsurance. As states streamline Medicaid enrollment processes to meet requirements of the Affordable Care Act, they should consider the needs of this vulnerable population.
significant and persistent mental and/or physical illness and the substantial health care use that accompanies these conditions. 2, 5 For low-income adults with serious mental and physical illnesses, inadequate or interrupted insurance coverage is associated with adverse and costly health care events including elevated use of inpatient and emergency department services. [6] [7] [8] The scope of uninsurance among SSI beneficiaries is particularly relevant to state Medicaid programs as they attempt to assess their financial liability for this population and allocate Medicaid marketing, outreach and enrollment resources. State Medicaid programs are likely to realize the financial effects of sustained or interrupted Medicaid coverage for SSI beneficiaries because the average duration of SSI enrollment for working-age adults ranges from 5-20 years. 9 However, the variability of current national estimates of uninsurance among low-income adults with disabilities, from 2% to 13%, provides ambiguous evidence for states interested in the coverage status of this relatively high-need, high-cost population.
In this study, we took advantage of a new data resource to develop robust national and state estimates of uninsurance and its correlates for community-dwelling adult SSI beneficiaries. 10 These findings will inform states' implementation of the Affordable Care Act (ACA). 11 Specifically, our results will contribute to a more complete characterization of the uninsured adult population such that states may anticipate the programmatic resources needed to meet their health care needs including, for example, the composition and supply of the social services and health care workforces. Importantly, among ACA provisions, states are required to streamline their public and subsidized health insurance enrollment processes. The goal of this provision is to minimize the administrative burden on the individual and facilitate enrollment in the appropriate health insurance program by sharing data across agencies and creating accessible entry-points for application. 12 An understanding of the potential barriers to Medicaid coverage among SSI beneficiaries is necessary to develop an effective enrollment and renewal process for this population.
Background. While all states must offer Medicaid coverage to poor adults with disabilities, they have some discretion in how they define the eligible population and in the design of the enrollment process. They may adopt SSI eligibility criteria as their Medicaid criteria, or apply more restrictive income, asset, and/or disability criteria if these standards were in place before the creation of the SSI program. Among the 11* states that have chosen the latter option, eight apply a more restrictive asset limit ranging from $1,000 up to $1,600 for an individual compared with the SSI standard of $2,000, while three states impose an income cutoff that falls 7-10 percentage points below the SSI standard of 74% of the federal poverty level (FPL). 1, 13, 14 Of the remaining 39 states (including the District of Columbia) that adopt SSI eligibility criteria as their Medicaid criteria, seven states (AK, ID, KS, NE, NV, OR, UT) oversee the Medicaid application and enrollment process directly, thus requiring individuals to apply separately to the SSI and Medicaid programs.
2 Thirty-two states sub-contract with the Social Security Administration (SSA) to initiate Medicaid application and enrollment for SSI beneficiaries. Social Security Administration staff, however, has estimated that approximately 10%-20% of newly enrolled SSI beneficiaries do not complete the Medicaid application and enrollment process or do so only at the time of a medical crisis. 15 Uninsurance among individuals who are eligible for public health insurance is not uncommon. [16] [17] [18] [19] [20] The prevailing theoretical explanation is that the individual perceives that the marginal costs of enrollment (e.g., eligibility and application complexity, renewal frequency) exceed the marginal benefits of coverage (e.g., covered services, available providers). Empirical research has identified several modifiable factors associated with uninsurance among low-income children and families: the availability of free or low cost health care providers; 21 consumer awareness; 22 and state public health insurance eligibility, enrollment, and renewal requirements. [23] [24] [25] It is unclear, however, to what extent adult SSI beneficiaries may respond similarly to these incentives. The literature on health insurance take-up is dominated by studies of relatively healthy children and adults. By contrast, adult SSI beneficiaries are by definition in poor health. Their gains from coverage are likely to be substantial, providing a strong incentive to enroll. 26 Alternatively, poor health and functioning and a relatively lower level of education 26, 27 may amplify non-financial enrollment costs, including time, transportation, and administrative complexity. No analogous research has examined the correlates of uninsurance for adult SSI beneficiaries or the potential role of state Medicaid eligibility and enrollment policy.
National estimates provide a partial view of health insurance status among adult SSI beneficiaries. Pizer and colleagues observed a 13% uninsurance rate among Medicaideligible adults with disabilities. 4 This estimate may have overstated uninsurance among SSI beneficiaries because the study's definition of Medicaid-eligible included individuals with self-reported functional limitations and low incomes, a more generous standard than SSI eligibility criteria. Among confirmed adult SSI beneficiaries, DeCesaro and Hemmeter estimated a 2% uninsurance rate. 3 Medicaid coverage, however, was automatically assigned to SSI beneficiaries who lived in states that contract with the Social Security Administration to initiate Medicaid enrollment. 3 This data edit may mask slippage in the enrollment process or limited beneficiary awareness of health insurance coverage.
In this study, our specific aims were 1) to estimate the rate of health insurance coverage for community-dwelling adult SSI beneficiaries ages 21-64 nationwide; 2) to provide rates of uninsurance and Medicaid coverage by state for community-dwelling adult SSI beneficiaries; and 3) to identify the correlates of uninsurance relative to Medicaid coverage for community-dwelling adult SSI beneficiaries (i.e., Medicaid policy, personal, household, health care market).
Methods
We pooled two years of data from the American Community Survey (ACS), 2008-2009. 10 This nationally representative household survey collects population and housing characteristics to produce annual small area, state and national estimates. In 2008 the Census Bureau added health insurance measures to the ACS. The survey response rate in both years was approximately 98%. We used the Census Bureau's internal version of the ACS that includes 4.5 million individuals each year to maximize our sample size because the population of interest represents less than 2% of the U.S. population. The Census Bureau's internal version also includes county codes enabling us to merge county health care market characteristics from the Area Resource File 28 to our ACS dataset. Our initial sample included civilian, non-institutionalized individuals ages 21-64 who reported income from the SSI program during the past 12 months (n5115,227). We did not include the small percentage (,2%) of working age SSI beneficiaries who resided in institutional settings. Group homes, nursing homes, and long-term hospitals have very strong incentives to enroll their uninsured SSI beneficiaries into Medicaid and do so successfully. 2 Thus, these SSI beneficiaries do not face the same potential risk of uninsurance or take-up barriers as do community-dwelling SSI beneficiaries. Additionally, while residents of institutional settings are included within the ACS sampling frame, health insurance status is not collected for these individuals.
We excluded subjects from our community-dwelling sample who had missing data for all health insurance variables (n52,205). We anticipated some measurement error in the SSI variable and were concerned about the potential effects on our insurance coverage estimates of including individuals who wrongly reported receipt of SSI program income. We reasoned that the inclusion of these false positives might overstate uninsurance among true SSI beneficiaries because poor adults who were not enrolled in SSI were far less likely to qualify for Medicaid. Thus, to address this potential type of measurement error, we reviewed the distribution of self-reported income among administratively validated SSI beneficiaries to identify the income level that would capture approximately 90% of SSI beneficiaries. 3, 29 Using this information, we excluded individuals with either of the following characteristics: 1) individual SSI income that exceeded 150% of the sum of the maximum federal and state SSI payments for an individual living independently in his/her state of residence (n511,857); or 2) total earned income that exceeded the amount at which the SSI cash benefit reduces to zero for an individual living independently in his/her state of residence (n58,308). Our final analytic sample included 92,857 individuals residing in 50 states and the District of Columbia (hereafter, referred to as "states").
The ACS measures health insurance coverage at the time of the interview. We constructed four mutually exclusive health insurance outcome measures. Medicaid coverage was defined as any Medicaid, Medical Assistance, or any kind of government assistance plan for those with low incomes or a disability. Other Public included individuals who did not report Medicaid coverage and who did report Medicare coverage, military or VA health care. For SSI beneficiaries, this category includes individuals with a sufficient employment history to acquire Medicare coverage before age 65. Roughly 4% of the sample reported private insurance in addition to Medicaid or "other public. " These subjects were assigned to Medicaid or "other public" coverage respectively. Privateonly coverage was defined as the absence of public coverage and coverage through a current or former employer or union of this person or another family member, or insurance purchased directly from an insurance company (of this person or another family member). Consistent with the ACS, we identified an individual as uninsured if she reported no source of coverage or reported only Indian Health Service (IHS); the IHS is a service delivery system rather than an insurance program.
Because the ACS health insurance measures are relatively new, the degree or direction of measurement error in the Medicaid variable is uncertain. Measurement of health insurance at the time of the survey theoretically strengthens the validity of the estimates relative to measures that require a look-back period by avoiding recall bias. 30 Further, because the ACS is implemented year-round, with one-twelfth of the sample surveyed each month, the estimates are insensitive to seasonal events and reflect a calendar year average of health insurance status at any given time within the population. The ACS measures, however, do not assess potential changes in health insurance status within the year. Further, the phenomenon of undercounting Medicaid enrollees in survey research is common. To our knowledge there are no published estimates of the magnitude of a Medicaid undercount among SSI beneficiaries. [31] [32] [33] In the aggregate, however, ACS estimates do not differ markedly from other national surveys. Specifically, the ACS insurance coverage rates for all 19-64 year olds nationwide are comparable to those observed in both the National Health Interview Survey and the Current Population Survey. 34, 35 Ongoing validation research led by one of this study's authors will examine the potential Medicaid undercount in the ACS among SSI beneficiaries.
We included the following covariates: person-and household-level socio-economic characteristics, 21, 22, 36 functional limitations, 21 the supply of free or low-cost health care, 21 and state Medicaid eligibility and enrollment policies. 23, 25, 37 At the person-level, the socio-economic characteristics included age, gender, race, Hispanic ethnicity, marital status, educational attainment, English language proficiency, U.S. citizenship, and employment. Race was categorized into White, Black, and Other race. Educational attainment was categorized into three measures: no degree, high school diploma or GED, and more than a high school diploma or a GED. We measured English language proficiency using three categories: non-English speaker, speaks English well or very well, speaks English poorly. The ACS measure of citizenship distinguishes U.S. citizens from non-citizens; however, it does not identify the legal status of non-citizens. We included a binary measure of any employment in the past week. We assessed five functional limitation measures: cognitive, vision or hearing, independent living, ambulatory, and self-care.
At the household-level, our demographic measures included family size and residence in a metropolitan area. We included three measures of economic resources: 1) family income as a percentage of the FPL; 2) receipt of food stamps; and 3) the availability of a telephone in the household.
At the county-level we included the ratio of the number of public health clinics (including rural health clinics, federally qualified community health centers, and community mental health clinics) to the population to control for the potential influence of low-cost health care providers on the decision to enroll in a health insurance plan. Specifically, the availability of free or low-cost health care may reduce the perceived benefits of health insurance. 38 Alternatively, for individuals eligible for public health insurance, the co-location of enrollment services at public health clinics and hospitals may offset this potential substitution effect. 21, 37 As described above, states use one of three general strategies to determine eligibility and to enroll adult SSI beneficiaries into Medicaid. We constructed a categorical variable to represent each strategy: 1) states that use SSI eligibility criteria as their Medicaid criteria and contract with the SSA to determine Medicaid eligibility and initiate enrollment; 2) states that use SSI criteria for Medicaid criteria but conduct the Medicaid eligibility and enrollment process themselves; and 3) states that apply their own Medicaid eligibility criteria and conduct the Medicaid eligibility and enrollment process themselves.
Analysis. We estimated national average rates of health insurance and state-specific rates of uninsurance and Medicaid coverage for community-dwelling adult SSI beneficiaries. To identify the correlates of uninsurance compared to Medicaid coverage, we assessed the bivariate relationships between individual, household, county health care supply, and health insurance status. We tested the equivalence of uninsurance rates across our three state-level categories of Medicaid eligibility and enrollment strategies as defined above, and estimated the percentage of uninsured adult SSI beneficiaries who resided in each of the three types of states. We then estimated a logistic regression model to describe the adjusted relationships of these factors to lack of health insurance.
All analyses were weighted to reflect the SSI beneficiary population ages 21-64 in the U.S. and were performed using Stata 11 (StataCorp LP 2009). Standard errors were estimated to account for the complex survey design of the ACS using a replicate variance estimator with Fay's correction. 39 We presented our regression results in terms of the average marginal difference in the probability of being uninsured relative to having Medicaid coverage. All bivariate and regression results reported were statistically significant at p,.01 unless noted.
Results
On average nationwide, 5% of the working age SSI population was uninsured in 2008-2009, and 77% of the population was enrolled in Medicaid. The remaining balance of adult SSI beneficiaries was covered through private-only health insurance (5%) or other public coverage (12%). We observed wide variation across states in the rates of uninsurance and Medicaid coverage (Tables 1 and 2 ). The percentage of adult SSI beneficiaries who were uninsured ranged from less than 1% up to 12% across states. State estimates of Medicaid coverage were similarly variable from a low of 63% up to 91%. The precision of these estimates varied with the size of the state population as expected.
Relative to SSI beneficiaries enrolled in the Medicaid program, uninsured SSI beneficiaries were on average more likely to be non-White, Hispanic, not U.S. citizens, to have been employed in the past week, and to have limited English proficiency (Table 3) . Uninsured beneficiaries were less likely than Medicaid beneficiaries to report functional limitations, to have access to a telephone in the home, and to receive food stamps.
In Table 4 , we compared the prevalence of uninsurance across our three state-level categories of Medicaid eligibility and enrollment strategies. On average, about 4.9% (CI [Confidence Interval]: 4.7, 5.2) of SSI beneficiaries who lived in states that used SSI eligibility criteria as their Medicaid criteria and contracted with the SSA to determine Medicaid eligibility and initiate enrollment were uninsured. Approximately 73% of all uninsured adult SSI beneficiaries resided in these 32 states. The prevalence of uninsurance was relatively higher at 6.6% (CI: 6.1, 7.0) among SSI beneficiaries who resided in states that applied their own Medicaid eligibility criteria and conducted the Medicaid eligibility and enrollment process themselves. Twenty-three percent of all uninsured adult SSI beneficiaries lived in these 11 states. Lastly, 5.7% (CI: 4.9, 6.6) of the adult SSI beneficiaries who lived in states that used SSI criteria and conducted the Medicaid eligibility and enrollment process themselves were uninsured. About 4% of all uninsured adult SSI beneficiaries lived in these seven states.
Our regression results (Table 5) were consistent with the bivariate analyses. Benefi- Socio-demographic characteristics and health status including lack of U.S. citizenship, limited English proficiency, employment, and fewer functional limitations were also associated with a higher risk of uninsurance.
Policymakers and their academic partners are currently assessing the characteristics, potential health care needs, and budget implications of today's low-income uninsured adults in anticipation of expanded Medicaid populations following the implementation of the ACA in 2014. 40 The results of our study indicate that most states should consider the adult SSI population throughout this planning process including the adequacy of Medicaid program resources (e.g., provider capacity, care coordination) to meet the needs of currently uninsured SSI beneficiaries. The correlates of uninsurance among adult SSI beneficiaries relative to Medicaid enrollment suggest that outreach and enrollment strategies tailored to non-English speakers and non-citizens may be particularly helpful. Medicaid eligibility, today and after 2014, for poor legal immigrants varies as a function of duration of residence in the U.S. However, given the stability of the adult SSI population it is likely that non-citizen SSI beneficiaries will become eligible for Medicaid while enrolled in SSI. Thus, state Medicaid enrollment strategies that repeatedly reach out to non-citizen SSI beneficiaries may be helpful. The handful of states (i.e., IA, MA, ME, HI, VT) that have achieved nearly universal health insurance coverage for community-dwelling adult SSI populations may provide lessons about Lack of health insurance was associated with employment in the past week and with fewer self-reported functional limitations (Tables 3 and 5 ). It is possible that SSI beneficiaries who consider themselves to be relatively healthy may value insurance coverage less than their peers and delay or forego insurance coverage. 41 Further research is warranted to understand the particular barriers to enrollment that higher-functioning SSI beneficiaries may experience to facilitate coverage prior to an acute health care event.
The prevalence of uninsurance among adult SSI beneficiaries varied according to the extent of coordination between SSI and Medicaid eligibility and enrollment in the beneficiary's state of residence (Table 4 ). This finding is consistent with the established relationship between enrollment and renewal process complexity and coverage observed in relatively healthy populations. [23] [24] [25] In our adjusted analyses, beneficiaries who resided in states that required separate SSI and Medicaid enrollment were more likely to be uninsured (Table 5) . However, the magnitude of this association did not vary between states that used their own Medicaid eligibility criteria and those that used SSI criteria for Medicaid eligibility.
We cannot formally distinguish the relative influence on uninsurance rates of state-specific Medicaid eligibility criteria and state-specific Medicaid enrollment for our knowledge, no study has examined the relative effectiveness of state Medicaid-SSA enrollment relationships, suggesting a timely research area as states revise their insurance enrollment processes. In the 39 states where SSI criteria serve as Medicaid eligibility criteria, adult SSI beneficiaries are provisionally insured because they will be enrolled in Medicaid at the point of an emergency department visit or inpatient admission. Provisional insurance is arguably sufficient if beneficiaries with provisional and actual Medicaid coverage behave similarly with respect to health maintenance. However, Aizer has observed that among Medicaid eligible children, an increase in enrollment was associated with lower rates of Medicaid avoidable hospitalizations. Her findings suggested that children with provisional and actual Medicaid coverage may use ambulatory health care differently. 22, 42 It is unclear if the experience of relatively healthy children would generalize to adult SSI beneficiaries. We are not aware of parallel research within adult populations. Is a 5% uninsurance rate good enough from the perspective of evaluating Medicaid policy performance? It may not be feasible to achieve a 0% uninsurance rate among adult SSI beneficiaries at any point in time. We did, however, observe uninsurance rates of 1% or below in several states. Additionally, evaluation of health care reform in Massachusetts has demonstrated declines in uninsurance from 4.6% to 1.8% in some populations suggesting that getting close to 0% may be possible-even from a relatively low baseline. 43 Our national uninsurance estimate was higher than the 2% found by DeCesaro and Hemmeter. 3 In contrast to their study, we did not automatically assign uninsured respondents to Medicaid if they lived in states that contracted with SSA for Medicaid eligibility determination and initial enrollment. We selected this approach because health insurance survey data alone, including the ACS, does not distinguish between at least two explanations for uninsurance in these SSA contract states. First, while the SSA initiates enrollment for the beneficiary into Medicaid, the state and the beneficiary must complete the process. Second, individuals may be unaware of their insurance status and may or may not behave with respect to health care use as if they are insured.
We considered the possibility that our SSI sample definition may have been either overly restrictive or overly inclusive. Specifically, we re-estimated our results using two alternative samples in which we first relaxed and then restricted the exclusion criteria. Our results were robust to these alternative sample definitions with a small increase in the uninsurance rate as anticipated when we relaxed the exclusion criteria. We were unable to adjust for potential underreporting of SSI. Underreporting of participation in means-tested programs is common within household surveys 44 although the magnitude of underreporting for SSI in the ACS is unknown. We are not aware of any conceptual argument or empirical data to suggest that SSI beneficiaries who fail to report SSI income are systematically different with respect to health insurance status than those who report their SSI income. However, we acknowledge that we cannot predict the extent or direction of bias that may result from the absence of these beneficiaries in the data.
Conclusion. Achieving 100% health insurance coverage is a challenging task within any population, and as we recently witnessed, a policy objective that is fraught with conflict. However, there is relatively little controversy about providing coverage for adult SSI beneficiaries with severe mental and physical disabilities. While uninsurance rates are enviably low among SSI beneficiaries, relative to some population subgroups, they remain positive and in some states surprisingly high at 8-12%. The poor health and socioeconomic profile of this population coupled with an established public will to insure them, suggests the need for a closer look at the personal factors and policy processes that may explain the observed lack of health insurance.
